






notbeenalwaysuccessful. Creditmarketliberalisation, viatheremovalofentrybarriers, of
limitationsofactivityandofmarketsforfundingisgenerallyrecognisedattheoriginofbanking

















capitalandonthenumberofbanksthatcanoperateinthesamemarket. Inparticular: i) a
concentratedbankingindustry, onewhereaggregatebankcapitalisheldbyfewbanks, leadsto
creditallocationclosertothefirst-bestoptimum; andii) intheabsenceofbankingindustry




(systematic) risk. In theeconomyconsideredinthispaper, aprojectreturndependsbothonthe






maybetemptedtobetthatmacroeconomicfa torswill supportfirms’ performance, avoidcostly
searchforgoodtypefirms– financingdefactonegativenet-presentvalueprojects– andshift
resultinglosseson(outsiders) investors. At equilibriumprojectsthatareundertakenhavepositive
net-presentvalue(thatis, agents’ participationconstraintsaresatisfied): banksthatareactive, find
itprofitabletoengageininformationproductionaboutborrowers. Thequestionsare: (i) whatisa




firms) onlyif theamountofcapitalthatit investsinitsassetportfoliodoesnotfallbelowa
thresholdlevelwhichisdecreasinginitsprofitmargin(thewedgebetweenbank’s lendingand
borrowingrates) andincreasinginthecostofsearchingforgoodtypefirms. Thelowertheaverage







applicants, it thenactstoincreasebanks’ costsofsearchingforgood-typeborrowersandtherebyto




firms. Moreover, atequilibrium, anactivebank(thatisabankthatengagesinlending) is








Observation(i) hasbeenmadeandexploredbeforebyBroecker(1990), Riordan(1993) and
Nakamura(1996) forgivenstatisticalproperties’ ofbanks’ screeningtechnologies, andbyGehrig
(1997) forendogenousscreeningintensityfromacontinuumofpotentiallevels. Thesepapers
abstractfrombanks’ agencyproblemsbyassumingthatbanksfinancefirmswiththeirown





Observation(ii) isspecifictothispaper, it followsfrombanksbeinglimitedliableandsubject
todelegation– agency– problems. It providesaroleforbankingindustrystructure, independentof












information, bankcapital(perfectly) collateralisesbankliabilities. Chiesa(1997) analysesbanks’
agencyproblemsandregulatoryissueswhenriskdiversificationislimitedandbanksmonitor




bank. Section4analysescreditallocationi aone-bankeconomy. Thiscanbeonewherethereisa
single(monopoly) bank, or, equivalently, onewithseveral(monopoly) banksoperatinginprotected








depositedinabank. Investorsarelargeinnumber(I > M). A bank, i, lendstoentrepreneursand
borrowsfrominvestors. It actsonbehalfofitsshareholders(insiders), whoseequityholdings
constitutehebank’sendowmentof(inside) capital. Thiscapitalcanbeusedtofinance
entrepreneurso toredatthegrossrateRd perunit. WeshallrefertoRd astotherisk-free(gross)
interestrate. Banksareendowedwithanamountofaggregatecapital, A, thatsatisfiesA > 0, and




thisreturndependsonthemacro-staterealisationattheendoftheperiodS 5 S,S , whereS
occurswithprobabilityp, andtheprojectypeh 5 ág,bâ. A good(typeg) projectdeliversan
observableandverifiablereturnofxbothin(thegoodmacro-state) S andin(thebadmacro-state) S




ßp+ Ý1? pÞVàx < Rd   #   
Noself-selectiondevicesareavailable. However, abankhasaccesstoa(costly) screening
technologythatallowstodetermine, albeitimperfectly, thecredit-worthinessofafirm. Theuseof
thistechnologyimposesanon-pecuniaryeffortcostf > 0tothebankandproducesa(privately
observed) signalwhichcanbeeitherG (thetestresultisasuccess) orB (thetestresultisafailure).
Thescreeningtechnologyiscompletelydescribedby:
PrÝG|gÞ = PrÝB|bÞ = R   #   
Letusconsiderabankexaminingafirmrandomlytakenfromtheoriginalpopulation. The
probabilityaccordingtowhichthebankobservesG (thetestresultisasuccess) isPrÝGÞ :
PrÝGÞ = RV + Ý1? RÞÝ1? VÞ   #   
the(posterior) probabilitythathefirmisoftypeg , giventheobservationofG isthenPrÝg|GÞ :
PrÝg|GÞ = RV
PrÝGÞ




PrÝGÞáßp+ Ý1? pÞPrÝg|GÞàx? Rdâ ? f > 0   #   
Theexpressioniná â inÝ5Þ isthen t-presentvalueofaprojectconditionaluponexaminingtheprojectonc andthetest
resultbeingasuccess. Theleft-handsideofÝ5Þ isthentheexpectedvalueoftheoverallsurplusgeneratedbysc eeninga
projectonceandundertakingitonlyif thetestresultisasuccess– thesignalobservedisG.
Bycontrast, afirmthatfailedthetestshouldexit. The(posterior) probabilitythatafirmisoftypegconditional
uponbeingexaminedtwice, fail donetestandpassedtheotherisPrÝg|G,BÞ:
PrÝg|G,BÞ = RÝ1? RÞV
RÝ1? RÞV + RÝ1? RÞÝ1? VÞ
= V   #   and





(bankcapitalis insufficienttof ndall sociallyvaluableprojects:)
A < PrÝGÞM   #   
Inwhatfollowsweshallrefertoinformationgathering(credit-worthinessexamination) asmonitoring.
Ourassumptionsimplythat: (i) monitoringisvalueincr asing, unobservableandcostlyt thebank, (ii) the
averageloanreturnisuncertain(itsrealisationdependsonthemacro-staterealisation), and(iii) afirmthatfailedtoborrow
fromabank(thatfailedthetestwithabank) maysucceedinobtainingaloanfromadifferentbank(maypassthe
testwithadifferentbank). (i) isanecessaryconditionforadelegation– bank-moralhazard– problem;
(ii) preventsthesolutionofthisproblemthroughdiversificationanddrivesthepaper’sresultofabankincentive-based
lendingceilingpositivelylinkedtobankcapital, tobankprofitmarginandtotheaveragequalityofloanapplicants; (iii) mpliethathe




Stage1: eachbanki = 1,..nannouncesitslendingandborrowingrates; theseoffersar observedbyall. Firmsandi vestors
applytobanks. Stage2: i choosesitslendingpolicyÝL i,b i Þ , b i 5 á1,0â, whereL i is i’s lendingvolume
andb i 5 á1,0â istheproportionoflendingthati allocatestosuccessfullyscreenedfirms— if b i = 1, theni
monitorslending: thefirmsthati financesarethosescreenedsuccessfully; if b i = 0, theni doesnotmonitor:
i allocatesitslendingtoun-screenedfirmsthusavoidinginformation-gatheringcostsall-together.
A bankcouldarguablymonitorafractionofitslending, i.e. 0 < b i < 1. However, i’sstrategyofmonitoring
someofitsloans— thatisallocateb iL i > 0loanstosuccessfullyscreenedfirmsandÝ1? b i ÞL i > 0to
un-screenedfirms— isstrictlydominatedeitherbymonitoringallloans, b i = 1, ornone, b i = 0. Thiswill
beclarifiedinSection3(seefootnote3).
The benchmark: full liability
LetRFB denotethelendingratethatallowstorecoupinexpectedvaluetheresourcesinvested
inexaminingafirmonceandfundingitonlyif thetestresultisasuccess; RFB is implicitlygiven
by:





  #   
wherePrÝGÞ andPrÝg|GÞ aregivenbyÝ3Þ andÝ4Þ, respectively.
Proposition Letbanksbefullyliable, thentheFirstBestoptimumisattained: i) onlyonebank
isactive. TheactivebanklendsthesociallyoptimalamountLFB = PrÝGÞM allocatedentirelyto
successfullyscreenedfirms— thebank’sprofit-maximisingchoiceisbD = 1; ii) all financed
firmsborrowatthezeroprofitrateRFB wheneverthenumberofbanks, n , satisfiesn ³ 2.




andatStage2, n? 1banksexit(becauseof(6) andassumptionA1) [End Proof] 
Thecrucialpointisthatfullliabilityeliminatesdelegation– moral-hazard– problems, abankis
unconstrainedinthelendingitcanmakeandthisimpliesthatitcancoverthewholemarket,
financingallfirmswhosetestresultisasuccess. Leti bethebankthatdoesnotexit, thenif j ® i
wouldchoosenottoexit, thefirmsthatitwouldenduplendingtowouldbethoserejectedbyi and
thesefirmshavenegativenet-presentvalueprojects(by(6) andassumptionA1). Proposition1
wouldcontinuetoholdwithlimitedliablebanks, (only) if projectreturnswereindependently

















screenedsuccessfully: thebank’sprofit-maximisingchoiceisbD = 1.
 [Proof] DirectlyfromassumptionsA1-A2. [End Proof] 
Thesinglebank’spoolofloanapplicantscoincideswiththeoriginalpopulationoffirmswhose
shareofgood(typeg) firmsisV. Theprobabilityaccordingtowhichthebankexaminingafirm
observesthe(good) signalG (thetestresultisasuccess) isthenPrÝGÞ asgivenbyÝ3Þ, andthe
(posterior) probabilitythathefirmisoftypeg, giventheobservationofG isPrÝg|GÞ asgivenby
Ý4Þ. A corollarytoProposition2isthenthathebank’s(gross) lendingrate, R , satisfies:
x ³ R ³ RFB   #   
i.e. R allowstorecoupinexpectedvaluethecostofresourcesinvestedinexaminingafirmonce
andfundingitonlyif thetestresultisasuccess. Thesecondcorollaryisthatif atequilibriumthe





. footnote Weshallreferto f
PrÝGÞPrÝg|GÞ
¯ fRV asthecostofsearchingfor
a(good) typeg firm. Thebetterthepoolofapplicants, i.e. thehighertheproportionoftypeg firms,
V, thelowerthiscost. Thethirdcorollaryisthatatequilibriumthelendingvolumecannotexceed




limitedliableandamonitoredlendingportfolio, ÝL,b = 1Þ, performsbetterthananunmonitored
one, ÝL,b = 0Þ, inthe(bad) macro-stateS. Therefore:
(i) if thebank’sprofit-maximisingchoiceisbD = 1(whichispossibleonlyif L ² LFB), thatis
if thebankfindsitoptimaltoengageininformationgatheringsoastoallocateitslendingto
successfullyscreenedfirms, thenthebankissolventwithprobabilityoneandtherisk-freeinterest
rateRd satisfiestheinvestor’sparticipationconstraint. Letthebank’sdepositratebeRd, thenits
expectedprofitsconditionaluponmonitoringbeingtheprofit-maximisingchoiceare:




= ßp+ Ý1? pÞPrÝg|GÞàR? ÝRd + fPrÝGÞ Þ L ;
  #   
(ii) if thebank’sprofit-maximisingchoiceisbD = 0, thenit isnecessarilythecasethatits
lendingvolume, L, issufficientlylargewithrespecttocapital, A, thathebankisinsolventinS ( if
itweresolventhenitwouldsufferalltheconsequencesoffinancingnegativenetpresentvalue
projectsanditsprofit-maximisingchoicewouldnecessarilybemonitoring, byA1-A2and
R ³ RFBÞ. Henceif bD = 0, thenthebankissolventonlyif themacro-staterealisationisthegood
oneS, i.e. thestateinwhichloansperformindependentlyofwhethertheyhavebeengrantedto
successfullyscreenedfirms(monitored) ornot. InstateS, thebanklosesitscapitalsoitsexpected
profitsare footnote :
^ÝR,Rd|ÝL,bD = 0ÞÞ = pÝR? RdÞL ? Ý1? pÞARd   #   
Then, thebank’sprofit-maximisingchoiceisbD = 1onlyif:








f   #   
Insummary, thebankengagesininformationgathering— lendstosuccessfullyscreenedfirms–
onlyif theamountofcapitalthatit investsinitsassetportfolio, i.e. AL , doesnotfallbelowthe
thresholdlevelcÝR,Rd,VÞ:
cÝR,Rd,VÞ = 1? PrÝg|GÞ RRd
+ 1
Ý1? pÞPrÝGÞRd
f   #   
NotethatcÝR,Rd,VÞ fallsbelowone(byassumptionsA1-A2andR ³ RFB), it isdecreasinginthe






, if cÝR,Rd,VÞ > 0
K , if cÝR,Rd,VÞ ² 0
  #   
LcÝR,Rd;A,VÞ isthemaximumamountoflendingthatsatisfiesthebank’s information
gathering-incentiveconstraint— LcÝ Þ satisfiestheincentiveconstraintÝ12Þ (orequivalently,




L ² minßLcÝR,Rd;A,VÞ,LFBà   #   
thenthebank’sprofitmaximisingchoiceistoengageininformationgatheringaboutborrowing
firms, bD = 1, thebankissolventwithprobabilityoneandtherisk-freeinterestrateRd satisfies
theinvestor’sparticipationconstraint. Bycontrastif inequalityÝ16Þ failstoholdthenthe
bank’sprofitmaximisingchoiceistoabstainfrominformationgathering, bD = 0.
A corollarytoPropositions2-3isthathemaximumamountoffundsthat
(rational-unprotected) investorsarewillingtoofferthebankisDm:
Dm = minßLcÝR,Rd;A,VÞ,LFBà ? A   #   
thatisthebank’s loanablefundssatisfythe(incentive) conditionÝ16Þ. NotethatDm > 0(because




tolendto– monitor– onlyif thestakeittakesinitslendingissufficientlyhigh: theamountof






isDm asgivenbyÝ17Þ, andit isalsothemaximumamountoffundsthatunprotectedinvestorsare
willingtoprovide, giventheirrationalbeliefsabouthebank(monitoring) choice. Thelowerthe
returnthathebankgetsbyengaginginmonitoring, i.e. thelowerthewedgebetweenthebank’s
lendingandborrowingrateandthehigherthecostofsearchingfora(good) typeg firm, thehigher
thestakeithastotakeinordertobeacrediblemonitor, consequentlyhelowertheamountof
outsidefinancingthathebankcanraiseandtheamountoflendingitcanmake, foranygivenlevel
ofcapitalA. Lendingisthenincreasinginbankcapitalandinthebank’sprofitmargin, RRd , andit
isdecreasinginthecostofsearchingfora(good) typeg firm. Thelowertheaveragequalityofloan
applicants, i.e. thelowerV, thehigherthiscost.















Dm = minßLcÝR = x,Rd;A,VÞ,LFBà ? A. LetLm denotetheequilibriumlendingvolumeofthe
monopolybank, Lm = Dm+ A , andletVm denotetheproportionofborrowingfirmsthatareof
typeg(i.e. havepositivenet-presentvalueprojects).
Proposition Aggregatel ndinginaone-bankeconomyis:
Lm = minßLcÝx,Rd;A,VÞ,LFBà   #   
andtheproportionofborrowingfirmswhoseprojectshavepositive-netpresentvalueis:
Vm = PrÝg|GÞ = RV
RV + Ý1? RÞÝ1? VÞ
  #   
 [Proof] DirectlyfromPropositions2-3 [End Proof] 
Thebetterthepoolofapplicants, thatisthehigherV, thehighertheproportionofborrowing
firmsthatareoftypegandthehigheraggregatel ndingLm.
Theequilibriumdeviatesfromthefirst-bestoptimum, thatisLm < LFB, wheneverAM satisfies:
A
M
< cÝx,Rd;A,VÞPrÝGÞ   #   
thehigherthecostofsearchingforatypeg firmandthelowerthebank’sprofitmargin, xRd , the
highertheright-handsideofÝ20Þ. Wethushavethatheshort-fallofaggregatel ndingfromthe
first-bestoptimumlevelisdecreasinginbankcapital/overaggregate-l nding-demand, andinthe
bank’sprofitmargin, andit is increasinginthecostofsearchingfora(good) typeg firm.
Weclaimedthatheone-bankeconomy(initsliteralsense) isequivalenttoonewithwith
intra-statentrybarriers, thatisaneconomywithnsymmetrical(local) markets– States– each
withamonopolybankendowedwith An . Thisclaimisindeedtrue: thecostofsearchingforatype
g firmineach(local) marketisexactlythesameasthatintheone-bankeconomy(becausethereis









Wesimplifiedbyassumingthatinvestmentprojects– firms– havethesamesize. Giventhis
simplification, thecostofinformationgathering– screening– perlendingunitisthesameforall
projects. Maintainingthe(reasonable) assumptionthatscreeningcostsare(mainly) fixedcostsand
allowingforprojects’ izeetherogeneity, i.e. forthecoexistenceof”large” and”small” projects,
impliesthat”smaller” projectshavelargerscreeningcostsperlendingunit. Thebankthenfindsit
optimaltogiveprioritytolargeprojectsandif it rations(i.e., if LcÝ Þ < LFB) , thenitdeniescredit
tosmallprojects. Thisisconsistentwiththeempiricalevidencethatfollowinganadverse




market(i.e. unprotectedinvestors) indiscipliningbanks. The(optimal) regulatoryschemewould




macroeconomicconditionssupportfirms’ performance, i.e. themacro-staterealisationisS.





banking-industryfragmentation). Will allbanksurvive?Will welfareincrease?
Toanswerthesequestions, weshallexamineatwo-bankseconomywhoseaggregatebank
capitalA is(forsimplicity) heldsymmetricallyb twobanks. Thiseconomydiffersfromtheone






bankatatime. Onthebasisoftheratesonoffer, itchoosesthebanktoapplytoandif rejectedit
appliestoitssecondchoice.
Supposethatbothbanksareactive. Leti befirms’ firstchoiceandletj befirms’ second
choice, i.e. afirmappliestoj onlyif itdidnotsucceedinobtainingaloanfromi. If banksoffer
differentinterestrates, thenthelowest-ratesettingbankwillbefirms’ firstchoice, i.e. itwillbei,
withwithprobabilityone; if bothbanksofferthesameratethenfirmswill randomiseandabank
willbej withprobability1/2. Thepointbeingthatwithtwoactivebanks, nomatterbanks’ lending
rates, oneofthetwobankswillbe(firms’ secondchoice) j.
Thesetoffirmsfacedbyi coincideswiththeoriginalpopulationwhoseshareofgood(typeg)
firmsisV. Therefore: (a) theminimumamountofcapitalthati mustinvestinitsassetportfolioin
ordertofindit incentive-compatibletoengageininformationgatheringisexactlythesameasthat
ofthesinglebank, i.e. it iscÝRi,Rd,VÞ asgivenbyÝ14Þ, i’ s (incentive-based) lendingisthen:
L i ¯ min LcÝRi,Rd; A2 ,VÞ,L
FB   #   
lowerthanthatofthemonopolybank(by A2 < A andRi ² xÞ, and; (b) theaveragequalityof i’s
borrowingfirmsisexactlythesameasthatofthesinglebank.
Nowletusconsiderj. Thepooloffirmsfacedbyj consistsofthesetoffirmsthatcouldnot
borrowfrom(theirfirstchoice) i, andit ismadeupoftwosubsets. Onesubsetconsistsoffirms
thathavenotbeenscreenedbyi becauseof i’ s incentive-basedlendingconstraint, theothersubset
consistsoffirmsthathavebeenexaminedbyi buthavehavefailedthetest. LetS denotethe
probabilityaccordingtowhichaj’s loanapplicanthasnotbeenexaminedbyi; theproportionof
typeg firmsin j’spoolofapplicantsi Vj :





  #   
withprobabilityS aj’s loanapplicanthasnotbeenexaminedbyi, inwhichcaseitstypeis(the
goodone) gwithprobabilityV (theproportionoftypeg firmintheoriginalpopulation); withthe
residualprobabilityithasbeenexaminedandrejectedbyi, inwhichcaseitstypeisgwith
probabilityVB ¯ PrÝg|BÞ < V . BythesamereasoningatPropositions2-3, atequilibrium, abank






L i ¯ min LcÝRi,Rd; A2 ,VÞ,L
FB
  #   
where, M ? L i
PrÝGÞ
, atthenumeratorf(23), isthenumberoffirmsthathavenotbeenexaminedby
i; M ? L i , atthedenominatorf(23), isthenumberoffirmsthatdidnotobtainaloanfromi , i.e.
thenumberof j’s loanapplicants. ThehigherL i, thehighertheprobabilitythatafirmthathasnot
beenfinancedbyi hasbeenexaminedandrejectedbyi, andthereforethelowerS.
Theproportionoftypeg firmsin j’spoolofapplicants, Vj, isthennecessarilyowerthanthe
correspondingonefori (by22) andthemoresothehigheri’s (incentive-based) lending(by(23)).
Moreover, itmaybethatj’spoolofapplicantsi soadverselyselectedthathereisnoroomfora
secondbank. Wederivebelowtheconditionforthistobethecase.
Supposethatatequilibriumonlyonebankisactive. Thennecessarily: a) theactivebanklends
atthesingle-bank-zeroprofitrate, thatisRi = RFB (bystandardundercuttingarguments); andb) a
secondbankisnotviable– theprojectsitwouldfinancehavenegativenet-presentvalue. Thisis
trueif:
ESj ¯ ßp+ Ý1? pÞPrÝg|GÞ j àx? ÝRd + fPrÝGÞ j





; PrÝGÞ j ¯ RVj + Ý1? RÞÝ1? VjÞ   #   
ESj, theexpressionattheleft-handsideofinequality(24), istheoverallexpectedsurplusgenerated
byexaminingafirmbelongingtoj’spoolofloanapplicantsandfinancingthefirmif itpassedthe
test, i.e. thesignalreceivedisG. If ESj isnegative, thenthereisnolendingratesuchthatasecond
bank’sexpectedprofitsarenon-negative.
Lemma If atequilibriumonlyonebankisactivethennecessarily: a) theactivebanklendsat
the(single-bank-zeroprofit) rateRFB, anditslendingvolumeisL i :
L i = min LcÝRFB,Rd; A2
,VÞ,LFB ;   #   
andb) if asecondbankwereactive, thentheprojectsitwouldfinancehavenegativenet-present
value: ESj < 0.
ESj is increasinginVj , i.e. theproportionoftypeg firmsin j’spoolofloanapplicants, andVj
isdecreasinginL i (by(22)-(23)), ESj isthus(monotonically) decreasinginaggregatebankcapital
A : thehigherA, thehigheri’s lendingvolume, L i, andthenumberoffirmsexaminedbyi.
Therefore, thehigherA, thehighertheprobabilitythatafirmthathasnotbeenfinancedbyi (thatis
aj’s loanapplicant) hasbeenexaminedandrejectedbyi, andconsequentlyhelowerVj andESj.
LetA denotethelevelofA suchthatESj = 0. Condition(24) holdsonlyif A > A.
Lemma ThereexistsathresholdlevelA, suchthatif A > A thenatequilibriumonlyonebank
isactive. Thefirst-moveristheactivebank.
If A > A, thenconditionÝ24Þ holds, atequilibriumonlyonebankisactive, thelendingrateis
the(single-bank) zeroprofitrate, aggregatel ndingisL i asgivenby(26), lowerthanthelevel
attainedwithamonopolybank, whereastheaveragequalityofborrowingfirmsisthesame. By
contrast, if A ² A thenasecondbankisviable, atequilibriumbothbanksareactive. Both
aggregatel ndingandtheaveragequalityofborrowingfirmsarelowerthantheonesattainedwith
amonopolybank.
Lemma If A ² A , thenatequilibriumbothbanksareactive. Thefirstmoversetsitsratetoa
valueRi thatsatisfiesRFB ² Ri < x, whereRi = RFB onlyif A = A, andlendstheamount
Lc Ri,Rd;V, A2 ; thesecondmoversetsitsratetothemonopolylevelandlendstheamount














givenamountofcapital. However, atequilibrium, abankthatisactiveisnecessarilyviable, i.e. it
financesfirmswhoseprojectshavenon-negativenet-presentvalue(byProposition2). Thissetsan
upperboundonthenumberofbanksthatareactiveatequilibrium. DependingonA andn, this
upperboundmayfallshortofn. Forn = 2, oneofthetwobanksisinactivewheneverA > A .
Moregenerally, thehigherA thelowerthenumberofbanksthatareactiveatequilibrium, forany
givenn. Thepointbeingthatif atequilibriumnv banksareactive, then: i) eachofthesebanksis
viable; andii) afurtherbankwouldnotbeviable, its(wouldbe) applicants’ poolisofsufficiently
lowqualitythatheoverallsurplusgeneratedbyfinancingasuccessfullyscreenedfirmisnegative.














allocationdependsonbankingindustryandmarketstructures. Specifically: i) aconcentrated
bankingindustry, onewhereaggregatebankcapitalisheldbyfewbanks, leadstocreditallocation

























screenedfirms, competitiondrivesthebank’s lendingratetothezero-profitvalue. Incontrast,
whenbanksizeislimited, atequilibrium, morethanonebankisactive. Becauseofobservation(a),
creditallocationdepartsfromthesocialoptimumandthemoresothehigherthenumberofbanks
thatcanoperateinthesamemarket(Proposition5). In theeconomicsofthispaper, bank-size
constraintsresultfromconflictofinterests(agencyproblems) betweenthebank’s(insiders) equity
holdersand(outsiders) investors. Theseconflictsofinterestimplythatheamountofoutside
financingrisenbythebank, andthereforebanksize, isconstrainedbyinsiders’ equityholdings
(bankcapital) andthatoutsidefinancingisrisenbyissuingdebt(asnotedinSection3). Thismakes
theanalysisespeciallyrelevantforinstitutionalenvironmentswhereinvestors’, andparticularly
outside- quityholders’, protectionislimited. Buteveninmoredevelopedenvironmentswith
well-functioningfinancialmarkets, capitalappearscostlytoraise(seeSmith1986forasurveyof
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APPENDIX – ProofofLemma3
LetA ² A , andletRi bedefinedby:
ßp+ Ý1? pÞPrÝg|GÞàRi ? ÝRd + fPrÝGÞ Þ L
c Ri,Rd; A2 ,V ¯
ßp+ Ý1? pÞPrÝg|GÞ j àx? ÝRd + fPrÝGÞj Þ L
c x,Rd; A2 ,Vj
  #   
wherePrÝg|GÞ j andPrÝGÞ j aregivenbyÝ25Þ andÝ22Þ ? Ý23Þ , forL i = Lc Ri,Rd; A2 ,V — the
right-handsideofÝ27Þ isdecreasinginRi.
Theexpressionattheleft-handsideofÝ27Þ givestheexpectedprofitsof(firms’ firstchoice) i ;
theexpressionattheright-handsidegivestheexpectedprofitsof(firms’ secondchoice) j , for
Rj = xandL i = Lc Ri,Rd; A2 ,V .
Lemma LetA ² A , thenRi satisfiesx > Ri ³ RD , whereRi = RD onlyif A = A.
 [Proof] Theleft-handsideofÝ27Þ iscontinuousandincreasinginRi ; theright-handsideis
continuousanddecreasinginRi ; if Ri = RD , thentheleft-handsideisnought, whereasthe
left-handsideisnoughtonlyif A = A , andit isstrictlypositiveif A < A (becauseforRi = RD,
ESj > 0onlyif A < A andESj = 0onlyif A = A, whereESj isgivenbyÝ24Þ).  [End Proof] 
ProvingLemma3consistsinprovingthefollowingLemma.
Lemma LetA ² A , thenthefirstmoversetsitsratetoRi asdefinedbyÝ27Þ , thesecond
moveroffersthemonopolyratex.
 [Proof] Thefirstmoverisfirms’ firstchoice(byRi < x, Lemma4), andthesecondmover’s
expectedprofitsareidenticaltothefirstmover’sprofits(byÝ27Þ). Moreover, theexpectedprofits
offirms’ secondchoicearedecreasinginthelendingrateoffirms’ firstchoice. Therefore:
i) thesecondmoverwouldbeworseoffbyundercuttingthefirstmover, thatisbysettingarate
lowerthanRi . Hewouldbefirms’ firstchoice, buthisexpectedprofitswouldbelowerthanthe
valueoftheleft-handsideofÝ27Þ andhencelowerthantheoneattainedatthemonopolyratex.
Obviously, hewouldbeworseoffbysettingitsratetoRj thatsatisfiesRi ² Rj < x.
ii) ThefirstmoverwouldbeworseoffbysettingarateaboveRi. If heweretodoso, thenhe
wouldbeundercuttedbythesecondmover, hewouldbefirms’ secondchoiceandhisprofits
wouldbelowerthanthevalueoftheright-handsideofÝ27Þ andhencelowerthantheonesattained
atRi. [End Proof] 
